INTRODUCTION {#sec1-1}
============

Sickle cell disease (SCD) is the most common inherited disease in Saudi Arabia, particularly in the eastern and southern provinces and is responsible for a massive health burden. Its main clinical feature is severe pain that is unpredictable and recurrent, in addition to the other acute and chronic features of SCD which may have a huge impact on the quality of life of both the patient and their families and careers.\[[@ref1][@ref2]\]

While SCD usually results in anemia, the primary symptomatic manifestation of SCD is pain. Children with homozygous disease face a chronic disease, with onset in childhood resulting in serious complications.\[[@ref3]\] Those SCD children are at higher risk of developing many psychological problems including anxiety and depression.\[[@ref4]\] Also, chronicity of the disease is distressing for children as well as parents or guardians which has negative effects on the psychological state of children.\[[@ref5]\] In addition, frequent problems of pain, withdrawal from normal social surroundings, and frequent or long stays in hospital during the pain episodes may bring also negative consequences to the normal development of a child at stages of emotional, socio-behavioral, cognitive, and academic progress and contribute significantly to impaired psychosocial functioning, altered intra- and interpersonal relationships, and reduced quality of life.\[[@ref6][@ref7]\] Indeed, those SCD children are at increased risk of developing internalizing problems as a result of their disease, and often manifest neuro-cognitive impairments and learning problems, problematic interpersonal relationships, low self-esteem, and maladaptive coping patterns.\[[@ref8][@ref9]\] Psychological problems that complicate chronic physical illness in children with SCD are common and pediatric liaison services in the developing countries attending to the psychological health needs of those children are limited.\[[@ref10]\]

The assessment of pain in young pre-school children is a challenging problem because those children usually lack the verbal and cognitive skills to describe their feeling of pain. Different pain scores have been developed to assess pain at an early childhood which rely on behavioral observations.\[[@ref11][@ref12][@ref13]\]

*The Toddler-Preschooler Postoperative Pain Scale (TPPPS)* was used in our study.\[[@ref13]\] It relies on behavioral observations in addition to self-report by children. The TPPPS includes seven parameters; each one is divided into three pain behavior groups: Vocal pain expression (verbal complaint/cry, groan/moan/grunt, scream), facial pain expression (open mouth/lips pulled back at corners, squint/close eyes, brow bulging/furrowed forehead), and bodily pain expression (restless motor behavior/rub or touch painful area). The 7 items were scored as a 1 if the pain behavior was present during a 5 minute observation period or as a 0 if not present. Scores therefore range from 0 to 7. The maximum score obtained was 7, which indicated a high pain intensity. The TPPPS reliability and validity have been demonstrated in children 1 to 5 years of age.\[[@ref14]\]

The aim of this study was to determine the overall effect of SCD on the behavior adjustment of children age 1½ to 5 years old with frequent hospital admissions compared to a control group of healthy children attended a vaccination clinic.

PATIENTS AND STUDY METHODS {#sec1-2}
==========================

The study was carried out at Al-Ahsa Hospital-Al-Ahsa city, Saudi Arabia over 8-month period. Thirty-five children with SCD (Group I) were recruited out of those attending pediatric clinic coming for follow up and management of SCD with history of three or more times hospitalization. Inclusion criteria for children with SCD included: Age ranged from 1½ to 5 years, Saudi nationality, free from other acute, or chronic illnesses. The pediatric consultant supervised the data collection. The study group was matched with the control group of children (Group II) who attended a vaccination clinic and who have the same inclusion criteria except SCD.

The research proposal and data collection tools were approved by hospital research and ethics committee. Orientation for parents about study objectives was carried out before obtaining informed consent form with emphasis on the right of the subject of non-participation. Participants' information confidentiality was maintained through all the study.

Data collection methods {#sec2-1}
-----------------------

Socio-demographic data were collected including age in months, gender, residence, and weight through an interview with parents particularly mothers in the two study groups. The interviews were carried out on the same day of attending the clinics in the afternoon in a separate room away from the busy clinics by trained nurse under the supervision of the investigators.

Parents accompanying the children were invited to complete a child behavior checklist (CBCL) and Diagnostic and statistical (DSM)-oriented scale which are a group of self-rated questionnaire that survey a wide range of behavioral and cognitive difficulties encountered in children from 1½ to 5 years.\[[@ref15]\] The time of completion of CBCL and DSM forms for the SCD group was during the follow-up visit in pediatric clinic after the third admission. However, for the healthy group it was during the vaccination clinic visit. Disease-related SCD data were obtained through the available medical records under the supervision of the attending pediatric consultant including the frequency of hospital admissions.

Pain assessment and management {#sec2-2}
------------------------------

The most common cause of frequent admission of study children with SCD was pain which was due to vaso-occlusive crisis. *The Toddler-Preschooler Postoperative Pain Scale (TPPPS)* was used to assess pain in those young children during the admission and for follow up after pain medications. The children were managed with Ibuprofen 10 mg/kg per oral every 8 hours and/or morphine sulfate 0.05-0.1 mg/kg/dose IV every 2 hours until TPPPS became 2 or less. In addition, fluid maintenance according to the formula (4-2-1) was maintained and the children were kept normothermic by covering them with warming blankets and warming of fluids.

Psychiatric measures {#sec2-3}
--------------------

A psychiatrist made clinical psychiatric assessments of the children during the last visit to the hospital. The psychiatric diagnosis was given according to a semi-structured interview based on the CBCL 1½-5, and DSM-IV-TR criteria for child and adolescent mental health.\[[@ref16]\]

The CBCL 1½-5: It includes 99 items that describe specific kinds of behavioral, emotional, and social problems that characterize preschool children. There are also open-ended items for describing additional problems. The parents were asked to answer the items with a three-point scale: 0 for not true of the child; 1 for somewhat or sometimes true; and 2 for very true or often true. The CBCL behavioral/emotional portion is divided into two broadband dimensions: Internalizing and externalizing and those are divided in subscales. Items are scored on syndrome scales designated as emotionally reactive, anxious/depressed, somatic complaints, withdrawn, attention problems, aggressive behavior, and sleep problems. Open-ended items request information about illnesses and disabilities, what concerns the respondent most about the child, and the best things about the child. The measures' internal consistency was found to be high and test-retest reliability was observed to be acceptable. High scores mean great behavioral disturbances.

Diagnostic and statistical (DSM)-oriented scale: It includes assessment for five problems: Affective problems, anxiety problems, pervasive developmental problems, attention deficit/hyperactivity problems, and oppositional defiant problems. As in the CBCL questionnaire, parents were asked to answer the items with a three-point scale: 0 for not true of the child; 1 for somewhat or sometimes true, and 2 for very true or often true. Also, high scores mean great suffering. The Arab version of the CBCL and DSM tests were given to Arab participants and the reliability and validity for Arab children was proven and standardized.

Statistical analysis {#sec2-4}
--------------------

All data variables were encoded and computerized. Data entry and statistical analysis were performed using the Statistical Package for Social Science (SPSS) version 17.0 (SPSS Inc., Chicago, Illinois). Data was presented in the form of mean and standard deviation, number and percent. The chi-square test was used for categorical data, while the Student *t*-test was used for continuous data for comparison of two groups. The level of significance was set at *P* \< 0.05.

RESULTS {#sec1-3}
=======

[Table 1](#T1){ref-type="table"} shows baseline characteristics of the two studied groups. There was no statistically significant difference between the two groups in age, gender, or residence. However, children with SCD have significantly lower mean weight than the control group (13.2 vs. 14.6; *P* = 0.02). About 95% of children with SCD were re-admitted because of vaso-occlusive crisis with an average TPPPS mean of 5.25 ± 1.2 and discharged with an average score of 1.2 ± 0.8. Other causes of SCD re-admission were recurrent fever and splenic sequestration.

###### 

Demographic characteristics of the study population

![](SJA-8-504-g001)

[Table 2](#T2){ref-type="table"} shows the mean scores of children with SCD and control healthy group based on the results of CBCL. The mean score of emotional reactivity (62.9 vs. 53.4; *P* \< 0.001) was significantly higher among the SCD group than the control healthy group. However, the mean score of attention problems shows no statistically significant difference between the two study groups. The SCD children have a statistically significant difference in behavioral changes on CBCL compared to the control group (healthy children); anxiety/depression (65.2 vs. 55.1, *P* \< 0.001); somatic complaint (66.7 vs. 54.4, *P* \< 0.001); withdrawn (63.4 vs. 53.2, *P* \< 0.001); aggressive behavior (60.4 vs. 56; *P* = 0.04), internalizing (64.7 vs. 51.5; *P* \< 0.001), and externalizing symptoms (56.5 vs. 50.7, *P* = 0.01), respectively. The mean score of sleep problems was higher in SCD children compared to the control group (60.2 vs. 56.3; *P* = 0.02), respectively \[[Table 2](#T2){ref-type="table"}\].

###### 

Dimensional CBCL 1½-5 empirically based scale for the study population (Mean ± SD)
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[Table 3](#T3){ref-type="table"} shows the mean scores of children with SCD and control group based on the results of DSM-oriented scale. There was statistically significant difference between the study group and control group in means score of affective (67.2 vs. 58.1; *P* \< 0.001), anxiety problems (65.6 vs. 57; *P* \< 0.001), pervasive developmental problems (60.9 vs. 53.9, *P* \< 0.001), and oppositional defiant problems (60.6 vs. 56.7; *P* = 0.03), respectively. However, the mean score of attention deficit hyperactivity problems shows no statistically significant difference between study and control groups.

###### 

Categorical-Diagnostic and statistical (DSM) oriented scale of the study population (Mean ± SD)
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DISCUSSION {#sec1-4}
==========

The present study highlighted the behavioral consequences of SCD on pre-school children who reported repeated hospitalization. It demonstrated that there was no significant difference between the SCD group and control group regarding demographic characteristics notably age, gender, residence but the mean patient weight was significantly lower in the SCD group than in the control group.

However; Iloeje reported that young boys with SCD had significantly higher mean scores of psychiatric morbidity than girls, and older children having higher scores than younger ones.\[[@ref17]\] On the other hand, Asnani *et al*. recognized that utilization of comprehensive SCD services has been shown to be lower for individuals with the disease living in rural areas than for those living in urban areas.\[[@ref18]\] However, the residence in our study was non-significant. In line with the present work, Hurtig and Park mentioned that children with SCD are often underweight compared to normal children.\[[@ref19]\] In a study of a sample of children with SCD in Al-Ahsa city-Saudi Arabia, Amr *et al*. observed that male gender was an independent protective factor against psychiatric disorder in adolescents population.\[[@ref20]\]

The present work revealed high emotional reactivity among children with SCD (62.9 ± 12.5) in comparison to the control group (53.4 ± 2.3) which is consistent with the results of Bakare *et al*. who found that emotional and behavioral disorders among Nigerian children with SCD were more prevalent than among group of healthy children.\[[@ref10]\] Hijmans *et al*. explained that emotional and behavioral problems in children with SCD may be related to disease factors or to demographic factors.\[[@ref8]\]

The rate of depression and anxiety among children with SCD in the present work was found to be higher than among the control group (65.2 ± 14.2 vs. 55.1 ± 4.6) which goes along with the study of Anie *et al*. who conceptualize that children with SCD reported high rate of depression and anxiety.\[[@ref21]\] Also Amr *et al*.\[[@ref20]\] stated that older children with SCD displayed high rate of depression and anxiety compared to their healthy peers. Levenson explained that depression and anxiety in children with SCD may result from living with a chronic stigmatizing disease, associated with chronic pain, unpredictable painful crises, and cognitive dysfunction primarily during childhood, while Hurtig and Park found that children with SCD encounter problems with self-esteem, dissatisfaction with body image, and social isolation.\[[@ref3][@ref19]\]

The present work showed that somatic complaints were manifested in higher rate among children with SCD (66.7 ± 12.6) than the control group (54.4 ± 3.1) similar to the results of Collin *et al*. who recognized that children with SCD are experiencing myriad medical problems.\[[@ref9]\] In line with Hurtig and Park, our results revealed that children with SCD are usually withdrawn which may be interpreted by frequent hospitalization and chronic pain of children with SCD.\[[@ref19]\] Our results implied that no significant difference between children with SCD and control group regarding attention problems, but contrary findings denote that children with SCD have significant deficits in neuro-cognitive functions compared to case control.\[[@ref22]\] However, the most possible explanation was cultural and methodological differences. Hariman *et al*. mentioned that brain disease from SCD complication may begin early in life and children with SCD may experience a wide variety of neurologic syndromes, including cognitive difficulties, intellectual deficits (borderline to moderate mental retardation), and reduced language function.\[[@ref23]\] Noll *et al*. explained that chronic hemolytic anemia in children with SCD can result in hypoxia because of the shortage of red blood cells to supply oxygen to the brain.\[[@ref22]\]

Our findings revealed that children with SCD showed more aggressive behavior (60.4 ± 10.4) than the control group (56 ± 6.9). However, the reverse was observed by Noll *et al*. who mentioned that relative to comparison peers children with SCD described to be more prosocial and less aggressive.\[[@ref24]\] This may be related to the age difference between the two study population as Noll *et al*. studied the children between the ages of 8 and 15 year old.\[[@ref24]\]

The present study demonstrated that the mean score of internalizing symptoms was higher in children with SCD than the control group which is parallel to the results of Trazepecz *et al*. who hypothesized that children with SCD would have more internalizing (emotional) and social problems and fewer externalizing (behavioral) problems than comparison peers.\[[@ref25]\] On the other hand, Simon *et al*. observed that internalizing symptoms among children with SCD and healthy siblings did not differ and were within non-clinical range.\[[@ref26]\] Our study found that children with SCD scored higher in pervasive developmental problems (60.9 ± 9.2) than the control group (53.9 ± 5.4). On the other hand, Schatz hypothesized that SCD might decrease the risk or ameliorate Autism Spectrum Disorders severity and therefore the Autism Spectrum Disorders prevalence among children with SCD would be lower than expected. This was explained that SCD may provide postnatal physiologic stress that has a cellular protective effect during brain development.\[[@ref27]\] In line with Iloeje, behavioral deviance was more common among children with SCD than the control group.\[[@ref17]\]

We believe that this is the first research on the behavioral and psychological aspects of children with SCD at an early age of 1½ to 5 years in the eastern area of Saudi Arabia in which SCD is common.

The major limitation in this study was the small sample size not sufficient enough to give firm conclusions. In addition, data were collected retrospectively during interview with children\'s parents that may have possibility of recalling bias.

CONCLUSION {#sec1-5}
==========

Children with SCD and who had history of repeated hospitalization are at an increased risk of developing behavioral problems. Psychological counseling, social support, and proper pain management could minimize these appalling consequences.
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